PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 1-175925 

(43)Date of publication of application : 02.07.1999 




*, — ~ — 

(21 Application number : 09-341037 
(22)Date of filing : 1 1 .1 2.1 997 



(7 1 Applicant : HITACHI LTD 
(72)Inventor : KAWATO YOSHIAK1 
U^inven kqMURO MATAHIRO 



l^^^CT^^™^^™™ RECORDING AND 
REPRODUCING DEVICE 

PRotS'TO BE SOLVED: To reduce the magnetic 
S of the entire fixed layer, to improve a free layer 
iTto imorove the top and bottom asymmetncty with a 

S ^ using a laminated film having the _three 

,ayer structure made of a ferromagnetic , film/a non 

magnetic metallic film/a ferromagnetic film for the fixed 

ESS strongly coupling the plural ferromagnetic films 

in a non- ferromagnetic manner. 

SOLUTION: A film formation is made on a substrate for a 

insulation film 27 (AI203)/a permanent magnet film 28 
(CoCrPt) are laminated on the region, where the 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registrat.onJ 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 



t 



\ 



?H!S PAGE BLANK (usrro) 



/ 



( 19 ) 0*H»ffrr (JP) 



(51) Int. CI. e 
G 1 1 B 



5/39 



(12) 



^ • I • 

fPi^l 1 - 1 7 5 9 2 5 

(43) 'JMB ¥^H ¥(1999)7^2B 



' F I 

G 1 1 B 



5/39 



(21) tb*#^ 

(22) ttiSB 



!|#S^9-341037 
^9^(1997)12^ 11 B 



OL 



(£6 JO 



(71) fflfSS A 000005108 

{nmw% )HP ft® 

(72)H?3# 

(74)tt«A '1 nJI1 



(54) mm^m awisw»«» : f*^«« IEikWfiR * 

(57) 1^1 u , - , 

'|BWa*««>B«* i:co/Ru/co«l«c£5 
4. 5S< K»«tttt^l-^«l 8i * felRo,li, - fl£ * fflV ° 



m 3 




I3D 

an 

> 



1 

/J> $ v ««tv - = v ^£ ;h,T v> 5 r £ * WIS £ 

[»** 2 ] Birss&B£t4*Ji<z> 5 t^-jfc < 1 1 1 

[fft#«3] ffittSfr»«tt{*i«ftWfc*S-S-*#L-C 
^ to<^e*^14^JiJ:<9 fc**^E«-e 

y< # - - is ? £ ti -c v> * r 4 £ -f- * n * * 2 f z ta 

[W**4 ] fitr£&fl£t£tt:JB<£> 5 V>&< £ t> i 

s itm'&.&mmnmm & ** ^ ft *> > ttL<D*&mkifcm t± i 
b t> l < te&m <d mm.few.rn *» & * a ^ t * wtt £ « 
»#* i ~ 3 ©v>-f ti^iccttoametAiabJKSaR^. 

[W**6] BUfE3£8&tefWi25, Fe, Co, NiJSi 

s&z k &¥mk-i-zm#:m. i ~ 5 ^v^-r ^^-ie^ 

If»*Jfi7] ffirffi*«ttS*s N Al, Si, Ti, V, 
Cr, Zr, Nb, Mo, Ta, W<£>V^;ft^<£>5t;i?t 
£. B, C, N, O, P, S(D 5 nfafD^mkO 

<nmmtex*tbzm&tem&^k,x^^2>c\k*¥mk-?z> 

If *Jg 1 - 6 <z>v ^-f ^*=>frfE«o^ffietSb*SS 
[iS#J§8] HtrfS*att^JR)gl*s, Ru, Cr, I r, 

U*C o ^•^•tf-g-^ £ S i 0 2 t> L< fiZ r 2 Q> 3 k<Dit 
■SmX'ibZ Z k &¥rm.k-t&n#:m 2 ~ 8 <0\,^-TtiMc 

i>z.k k 5-9 <D^-rfit>\c&M<om. 

[»*JS1 2] lfE*©*MWB*[~.jy K**« 

[0 0 0 1 ] 



(2) ^M^Pl 1 - 1 7 5 9 2 5 

2 

[0 0 0 2] 

A^wictt, -^(DmitA^^mmztt^^xm^x^ 

10 5«F^fl!i^fi||g6«)^^itb-C</^5r k&W.-£ 

[0003] roi5^»f^^^HS.-f-*7t*fc, 0ij 
x.(^M¥4- 1030H @io±5CISi 

«ttft:i A<D%m.4m<Dm$Lk-tz>z. kx\ -3r<D%m 

T, K»Ktt*i »«ttflEJB*@SJBs fill*© 

20 [0 0 0 4] BSfiftMl*?*:, I^^^gt 
©i5 S^^/i'««8E»S±S?II-Cf¥^3' Kit 

[0 0 0 5] L2»U — lttJj:»±#:«tt)««?«*tttfpi*ro 

mzttLxmftzKzzizftz. -mzz.(D^m.fe(D 

[0 0 0 6] 

Asym= (V*-V _ ) / (V*+V _ ) 

7t7t*u v-, v-n-tii^iE • &mfcmmz*ti&i.tc 

40 K5JStn:ai*§B^3' KT'dC^Asym ^it>X^^<DiiQ 

[0 0 0 7] 1112(4, ttffrfcfif <£>gf*igi:®£gCQti 
*f^^JS(-*f-f-5> Asym 0^jk**bfctC7)-C-fe 
So m*^-5<kAsym=0% t fcfcttig fig^ 

<biH^«wtf±9 oj*ro^js*3fcbrvNS^*sfes 
[0008] *»©3t5^-cr±, ±a!Lfei 

Mimmmmzmfe£tix^z><Dx\ 
50 Sb»Sf^-e, i*^co^t*i*a*8t«>rv^s<o(4i*B 



(3) 



i^mW-l 1- 1 7 5 9 2 5 



3 

[0 0 0 9] tt**»e>&4, ^«+W)B*fcofc^t! , >' 

[0 0 10] HRteHJBi^fe^lMWttHJBiafcaW* 

[0011] 21 

* i * Ji - B 3S1 Wl * L * 

[0 0 12] 
[0 0 13] 

[igf^coste^f^] 

SlffiMl 

S«-hfcT»«*2 1 (TaW; lOOnm) / 
R3l)ii4fi2 2 (FeMn; 30nm) /K123, 

2 4, '2 5 (C o ; 3 nm/Ru ; 0. 6 nm/ C o ; 3 
nm) /TO»126 (A 1 2 0 3 ; lnm) /§*)■ 

3 0 (N i F e 5 nm/ Col nm) £rfi!t)Kb/t^ g 

(A 1 2 Q 3 ; 3 nm) /^H^S^. 8 (C o C r P 



t ; 2 0nm) * (jThXyfaX 9 SfSi"* - 1 1?, 

g Eta Jf 3 0jai£Ui2c£iil£J21 o fc„ 

[ooi4] #**«wBmi6ffi»**-?-'e»*» 1 5 % 

fCo ^.SB-««Di± 3 0 o e K*H-5«ffi3IM^fc> 

[0015] fc*5» + 2 6 S i O a , Si 

C, A IN, Ti 2 0 3 , VO, CrO, Zr 2 0 3 , Nb 

fc, S*Ji3 0 :/^S#i££ l -' c ^ fE ' 1 ' ; *" 
ij v^jfeOftfLid, R I E (Reactive Ion Etching) 

[0016] Hfe^I 2 

ffilK'fcSo aHR±^T»«Ol2 1 (T a W ; 10 0 
nm)/§*|40 (N i F e 5 nm/C o F e 1 nm) 
/f SUfeiitflS 4 (AU0 3 ;lnm)/l^l3 5, 
0 3 6, 3 7 (C o ; 3 nm/Ru ; 0. 6 nm/C o ; 3 
nm) /S*»ffiR3 8(CrMnPt ; 3.0 nm) / 
±.&m.m%3 9 (TaW;100nm) OPI^/SAg L- 

y^ L X v Co Pt^^*^5Sti5BlMk 
g3 2/lfe*fll3 3 (A 1 2 0 3 ; lOnm) *MUt 

[0017] fcja±-e7j*LfcR»SM4JRttC rMn P t 
(3 0nm) -C'fcS^. rcDlS^i-tMn I r, MnP 

fefcmmfem&^^hmmnty&tf&bftZ'- turn 

[001 8 ] St£W 3 

egt»*S^f F«?IWIH-Cfc*. «*ffi«ia**iF-4 
3, 44, 45, 48, 49, 50 1 t 

PflirC«>Si», |f±TI^I^>^i4 2, 4 6* 

ttS^tHwwtwov--*' K4 1 , 47 tm&znx^ 

40 O.lfim cM, 

60nm, T gp^^ ; y7 B Ii4 2«:2 5nmi:L./c 0 r<75 
«*««K»*«>->s' K5 9i, Rfcffl****'^ F* 

6-CfeSo 

[0 0 19] §6©i 5^iSiilHl1B-f 57*^-^^ 511 
50 JCtOW^tTofc. »^»ttttft#-C*>9» 0.1m 



5 

©±T#*t*tt»4Asym= 1 % *§JgT'fc9, *ffl±Po^M 
t ft £ ftV •> U"<^t'& o fc„ 

10 0 2 0] Hffi^l 4 
ID 7 Lfc««ett»**^-S:IB^fc«iS 

^nabAs^y K0*Hua-?*>&. sutwsiaftsjs 

fcSo rrt'liNiO (3 0nm) &fflV\fc„ 
[0 0 2 1] —s/ K0>W£#ttr±*lfc0i| 3 ir^i'HI^-C 
feofc„ ftjfc, NiOt7)ftb?i;, CrMnPt (20 
nm) /A1 2 0 3 (5 0nm) r«JRT'g^^Ttj, 

[0022] %mm 5 

in 8 te&mw&mm Ltzm.n.T** * ? mm&mm^m u 

z>&mxnif7*piffi.5 i o*tg{c}icocrPt^-a-^jgi^ 
e> ft zmmmms*'* * * &k <t 9 s ft-ofc 9 , r 

uO^yu^ibft-SM^ffi^s' Ki, H*£^l3te* 
[0023] ^ fe{c±lB-fe7 s: s/^^co^s/rfiPisiiS: 

• ^-^^^.fcT^^^o:— ? 5 4fcn£o-C3l»$K 

units' h*i-±mzy*^ xj"£.m^T?-t*-tz>~tfc 
micftozt&x-zzo 

[0024] * 7t , s£<t tfrn^-ztarnvft v 

[0 0 2 5] ^iX-(47^-<^^* 1 tfc^oigB^ 



(4) tlif 11-175925 

6 

[0 0 2 6] 

£i£z>^tx\ mjg.mconw&itmin.'e—t^bZ'hz 
10 7t„ * fc i <Di»jgnK^^ -y F&mmt s r i i 19 isv n 

[El] J; S&tiitt h v**«t*iaet3b*IR 

[0 2] if I i I * ifflffl»(MS t S4(f t©^ 

[03] ttm\££&&fzismbSkmx*<nm-<o&m 
20 [0 4] ^wtc^sa^nsetsb*!!*^^*©** 

ffiw«o#4m0o 

[0 6] *«WfcJ;S«*1gtfi;Sb*S-.s' KSrffljifc* 

[07] *«Wfc«tS«*«ffi3b*S-.3' KeojR-WSH 
*&0<l<£>£43l0c. 

[0 8] *«WJ-i*«*«tt;Sb*l!^y K£rt£«L£. 
«*E»S£i£ll<o«/S *r:5*-*-R9i 0o 
30 [#•*<©»«] 

11, 13-»fflt#, 1 2-lfilSfl:, 1 4-SHBtt 
ffc, 2 1 -TSBUffi, 2 2, 3 8, 4 

2 3, 3 M<D— ft&m&m, 2 4, 3 6- 

@f m<D*¥m$zmm, 25, 3 7 m<oi&j3<&&&. 

m. 2 6-4>ffliffi&JK, 2 7, 3 3, 4 8-«, 2 
8, 3 2, 4 9-*£J£5JK, 2 9-_h«Sa«|«, 3 0 
- i ^SttttttffOit. 3 4, 4 5-f MlfilKS. 40, 
5 0, 6 1-6il, 4 1 -TSPv'— /V h% 4 2---TSP 

40 4 7-±«'>-A'K > 5 1 5 2 

t°>- K>^e — 5 5 4---7"i5'^ 

5 5-m#&aiH]K, 5 6 -«&#:±<E>!£g« 
-ft, 5 7 -ffi^S' KCDBSffi. 58-lia^, 59 

• • ■m^.m.m^m- ?h\ 6 2- K3i^i4jii 0 



(5) 



ftfflW-l 1 - 1 




